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proportionately smaller amount of energy would be rendered unavailable under the new conditions though the cycle was identically the same. The difficulty of understanding Clausius' Theorems lies, not so much in the proof, as in the interpretation of their meaning in the case of the different irreversible phenomena with which we have to deal in applications. Even the statement of the theorems admits of •some ambiguity, for there exist a number of inequalities of the form
^<o
obtainable by assigning different meanings to dQ and T. For this reason we shall now illustrate the particular cases which occur by easy and gradual stages, starting with reversible cycles and then considering in detail the simpler classes of irreversible phenomena with which we have to deal in practice.
74. Particular cases. Simple systems. We start with a simple system, and first suppose it to be the working substance performing a Carnot's cycle between a source at temperature TM and a refrigerator at temperature T^. We transform the equation
dQN ~~ T~
firstly, by letting dQlf dQ2   denote  the heats received  6y the system from the source and refrigerator, so that dQl = dQx, dQ2 = '— dQx,
into the form
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The conditions of reversibility require that when the working substance is in contact with either the source or the refrigerator the temperatures of the two shall be equal.- Letting Tlf T2 denote the temperatures of the working substance, so that 1\ = TM, T2 = TN, the equation last written down transforms into •
*&   ,   £ft_o ~~
an equation now involving only quantities which refer to the substance, and not to the source or refrigerator.
Next suppose the working substance to undergo a reversible cyclic transformation, its temperature being any function of the time. Let the indicator diagram of the cycle be the curve APBQ. Divide this curve into narrow strips by adiabatic lines crossing it and join the ends of these adiabatics by isothermals. The diagram is thus divided into a series of Carnot's cycles such as PM'QN, and from what we have first shown the values of -^ contributed by thee system relative to an xiliary medium of unit temperature.(See Chapter X.)
